Genes that are implicated in speech and language disorders can provide novel insights into neural mechanisms contributing to human communication. We previously showed that people who carry rare mutations in the FOXP2 gene have problems mastering the complicated sequences of mouth movements needed for speech, along with deficits in many aspects of expressive and receptive language. The gene encodes a highly conserved transcription factor that appears to help regulate development and/or function of subpopulations of neurons in a wide range of non-speaking vertebrates, although evidence suggests that its role(s) may have been modified during human evolution. It is emphasised that FOXP2 is not the mythical "gene for speech", but instead represents one piece of a complex puzzle, involving multiple factors. My lecture will describe how FOXP2 can be used as a unique window into neurogenetic pathways involved in speech and language development. To this end, researchers are adopting a number of complementary approaches, ranging from studies of cell-lines and animal models to new investigations of humans affected with language disorders. For example, we have discovered that FOXP2 point mutations implicated in human speech deficits cause impaired motor-skill learning and abnormal synaptic plasticity in mutant mice. Other researchers have shown that the version of the gene found in songbirds plays important roles in neural plasticity during vocal learning. Most recently, we have used functional genomic analyses of human neuronal cell models to identify a novel downstream target gene that is regulated by FOXP2, and gone on to show that this target is itself implicated in common cases of language impairment. Overall, this work demonstrates how we can begin to bridge gaps between molecules, neurons and the brain to improve our understanding of human traits. Success depends on a multidisciplinary perspective, integrating data from diverse fields, including psychology, neuroscience, genetics, developmental biology and evolutionary anthropology.
